Background-A study was undertaken to determine if cephalometric radiographs could identify those who will benefit from nasal surgery in patients with a sleep apnoea hypopnoea syndrome (SAHS) and chronic nasal obstruction. Methods-Fourteen patients with SAHS were enrolled. Those with normal posterior airway space and mandibular plane to hyoid bone distances on preoperative cephalometric radiographs were matched with those with abnormal cephalometry for the frequency of sleep disordered breathing and body mass index. Polysomnographic studies (all subjects) and nasal resistance measurements (n = 10) were performed one to three months before and two to three months after surgery (septoplasty, turbinectomy, and polypectomy). Results-There was no difference in the baseline results of the polysomnographic studies between the two groups of patients. Nasal resistance decreased from a mean (SE) value of 2*9 (0.3) cm H20I/Is before surgery to 1-4 (0.1) cm H20/l/s after surgery in the normal cephalometry group and from 2-7 (0.3) cm H20/lIs to 1-3 (0.3) cm H20/Is in the other group. The apnoea + hypopnoea index returned to normal (<10 breathing abnormalities/ hour) in all but one subject with normal cephalometric measurements, and sleep fragmentation improved with a decrease in the arousal index from 23-9 (3-3)/hour at baseline to 10-6 (2-5)Ihour after surgery. Both of these parameters remained unchanged after surgery in the patients with abnormal cephalometry. Conclusions-Normal cephalometry is helpfil in identifying patients with mild SAHS and nasal obstruction who will benefit from nasal surgery. The presence of craniomandibular abnormalities makes it unlikely that nasal surgery will improve sleep related breathing abnormalities.
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Abstract Background-A study was undertaken to determine if cephalometric radiographs could identify those who will benefit from nasal surgery in patients with a sleep apnoea hypopnoea syndrome (SAHS) and chronic nasal obstruction. Methods-Fourteen patients with SAHS were enrolled. Those with normal posterior airway space and mandibular plane to hyoid bone distances on preoperative cephalometric radiographs were matched with those with abnormal cephalometry for the frequency of sleep disordered breathing and body mass index. Polysomnographic studies (all subjects) and nasal resistance measurements (n = 10) were performed one to three months before and two to three months after surgery (septoplasty, turbinectomy, and polypectomy). Results-There was no difference in the baseline results of the polysomnographic studies between the two groups of patients. Nasal resistance decreased from a mean (SE) value of 2*9 (0.3) cm H20I/Is before surgery to 1-4 (0.1) cm H20/l/s after surgery in the normal cephalometry group and from 2-7 (0.3) cm H20/lIs to 1-3 (0.3) cm H20/Is in the other group. The apnoea + hypopnoea index returned to normal (<10 breathing abnormalities/ hour) in all but one subject with normal cephalometric measurements, and sleep fragmentation improved with a decrease in the arousal index from 23-9 (3-3)/hour at baseline to 10-6 (2-5)Ihour after surgery. Both of these parameters remained unchanged after surgery in the patients with abnormal cephalometry. Conclusions-Normal cephalometry is helpfil in identifying patients with mild SAHS and nasal obstruction who will benefit from nasal surgery. The presence of craniomandibular abnormalities makes it unlikely that nasal surgery will improve sleep related breathing abnormalities. (Thorax 1993; 48:360-363) The sleep apnoea hypopnoea syndrome (SAHS) is characterised by recurrent episodes of upper airway obstruction. Of the different factors involved in its pathophysiology, the inspiratory transpharyngeal pressure gradient is thought to have a key role as it represents the collapsing force applied to the pharyngeal tissues.' 2 Since the collapsibility of the upper airways is increased in SAHS,34 any increase in the inspiratory pressure gradient can lead to upper airway closure. The increase in nasal resistance that increases this negative pressure may therefore be responsible for the occurrence of sleep related obstructive breathing disorders. This has been confirmed in selected reports where reversible breathing abnormalities were observed during transient episodes of nasal obstruction. [5] [6] [7] In addition to the theoretical benefits of improving nasal ventilation in patients with SAHS, nasal surgery has been reported to be of partial benefit'-'0 or to be ineffective ' were assessed in 10 of the 14 patients, the four others refusing the procedure. Nasal resistance was measured without local anaesthesia in the supine position at 08.00 on the morning after the sleep studies as previously described.22 Briefly, a low bias flow catheter was introduced into one nostril, its tip positioned just above the uvula. The subjects breathed through a tightly fitted facemask connected to a pneumotachograph. The resistance of the breathing circuit was 0-8 cm H20/lIs. Inspiratory resistance was determined at isoflow (300 mlIs) during one minute of nasal breathing. In our laboratory the normal nasal resistance value with this method is 1 2 (01) cm H20/l/s. Conventional lateral cephalometric radiographs23 were obtained and interpreted before surgery. Standard landmarks were measured by the same investigator (GC) to determine the angle from sella to nasion to subspinale (SNA), the angle from sella to nasion to supramentale (SNB), the distance from the posterior margin of the tongue to the pharyngeal posterior wall (posterior airway space (PAS)), the length of the soft palate (PNS-P), and the distance from the mandibular plane to the hyoid bone (MP-H). In the age range of our patients, mean (SD) normal values obtained in our laboratory are: SNA, 83 (2)°; SNB, 80 (2)°; PAS, 11 (2) mm; MP-H, 19 (2) mm; PNS-P, 39 (4) mm.
Patients with mean (2 SD) normal PAS and MP-H measurements were matched to those with abnormal values of these variables for body mass index (BMI) and apnoea + hypopnoea index. The PAS and MP-H distances were used because they are the predominant variables that help to determine the respiratory disturbance indices'5 and the success of pharyngeal surgery. ' 1-6 cm H20/IIs). It is possible that other soft tissue abnormalities were missed by conventional cephalometry, or that he had an increased upper airways collapsibility, or both. Previous reports suggest that the effectiveness of surgical correction of nasal obstruction depends on age: sleep related breathing disorders are frequently reversible after nasal surgery in children128 while surgery is rarely useful in adults."--" In adults with allergic rhinitis, however, the sleep related breathing disorders associated with transient nasal obstruction are reversible when nasal resistance decreases.78 These differences in the effects of relieving impediment to nasal airflow could be related to the consequences of chronic nasal obstruction. Miller et al reported that nasal obstruction in young rhesus monkeys altered the tonic and phasic neuromuscular activity of upper airway, mandibular, and facial muscles.29 These changes in muscular activities could explain the changes in mandibular growth observed in these animals.3031 Since pharyngeal configuration depends on anatomical bony structures,32 chronic nasal airflow limitation may lead to neuromuscular and craniomandibular abnormalities in man. These acquired abnormalities could by themselves compromise the stability of the upper airway, accounting for the persistence of sleep related breathing abnormalities after late relief of nasal obstruction. It is possible that in our patients the time course of nasal obstruction differed between those with and those without abnormal cephalometric measurements. The retrospective evaluation of nasal symptoms would not be reliable in identifying such a difference. If this hypothesis is true early treatment of nasal abnormalities, possibly in infancy, may prevent the subsequent development of SAHS in adults.
We conclude that the correction of nasal flow limitation may be an effective treatment of mild SAHS in patients with nasal obstruction and no craniomandibular abnormalities. 
